Functional studies with membrane-bound and detergent-solubilized alpha2-adrenergic receptors expressed in Sf9 cells.
A chip-based biosensor technology using surface plasmon resonance (SPR) was developed for studying the interaction of ligands and G protein-coupled receptors (GPCRs). GPCRs, the fourth largest superfamily in the human genome, are the largest class of targets for drug discovery. We have expressed the three subtypes of alpha(2)-adrenergic receptor (alpha(2)-AR), a prototypical GPCR as functional fusion proteins in baculovirus-infected insect cells. The localization of the expressed receptor was observed in intracellular organelles, as detected by eGFP fluorescence. In addition, the deletion mutants of alpha(2B)-AR, with a deletion in the 3rd intracellular loop, exhibited unaltered K(d) values and enhanced stability, thus making them more promising candidates for crystallization. SPR demonstrated that small molecule ligands can bind the detergent-solubilized receptor, thus proving that alpha(2)-AR is active even in a lipid-free environment. The K(d) values obtained from the biosensor analysis and traditional ligand binding studies correlate well with each other. This is the first demonstration of the binding of a small molecule to the detergent-solubilized state of alpha(2)-ARs and interaction of low-molecular mass-ligands in real time in a label-free environment. This technology will also allow the development of high throughput platform for screening a large number of compounds for generation of leads.